ABSTRACT -This report presents an analysis of the complaints of increasing daytime sleepiness as well as a study on their possible effects on the academic performance of medical students at the University of Brasilia. The Epworth Sleepiness Scale was applied to 172 medical students, at the beginning of August 1997 and at the end of November 1997. Academic performance was measured by analyzing the number of SS grades (from 9.0 to 10 over ten) and MM grades (from 5.0 to 6.9) attained in exams at the end of that school period. The results showed that at the beginning of the semester, 68 (39.53%) of these 172 students already presented with excessive daytime sleepiness, and that of the 104 remaining students, 38 (22%) developed daytime sleepiness by the end of the semester. Furthermore, it was observed that the sleepier students did not achieve as well as the others on their final examinations. KEY WORDS: Epworth Sleepiness Scale, daytime sleepiness, medical students, academic performance.
The importance given to excessive daytime somnolence as a public health problem has increased lately, as it is one that affects almost 12% of all Americans 1 . Moreover, it has been held responsible for motor vehicle and work accidents, for difficulties in adapting to new situations, and for social maladjustment problems, as well as for a decrease in quality of life [2] [3] [4] [5] . The literature describes an excessive occurrence of daytime somnolence in occupations such as professional drivers 6 , workers who do night shifts 7 , and medical residents 8 whose activities entail a lack of sleep as well as too much work, both of which cause stress.
Despite the importance of these facts, little is to be found in the literature regarding daytime excessive drowsiness in medical students, not to mention the academic consequences of this hypersomnolence. This study, approved by the our University´s Ethics Committee, aims to investigate the presence of excessive daytime somnolence in medical students and its possible consequences on their academic performance.
METHOD
A transversal descriptive study was carried out on the relationship between excessive daytime somnolence and academic performance among 300 medical students at the School of Medicine of the University of Brasilia (UnB), during the second semester of 1997. At UnB, medical students are distributed into groups by semesters, or periods, according to their semester of admission. Students from periods 1 to 10 were assessed, and those in the tenth semester were further separated into interns in Internal Medicine (10-a) and Surgery (10-b) . Students in the seventh period were not included due to the fact that they were participating in another project.
In order to assess daytime sleepiness, a questionnaire was elaborated based on the Epworth Sleepiness Scale (ESS) 9 , translated from its original English version into Portuguese (Chart 1). When compared with the version used by other Brazilian authors 10 no basic differences were found.
The ESS was initially applied during the first two weeks of August, 1997, when the second semester of that year was just beginning. This first inquiry was held during class hours, and only the students who were present at that moment were considered. The second ESS was applied during the last two weeks of November, 1997, when the semester was ending, using the same criteria as for the first sample. Both were carried out in randomly chosen classrooms, during the morning, in the middle of the week.
All ESS values were expressed as average plus or minus standard deviation (x ± sd), at the beginning and at the end of the semester, and then compared using the Student's t test. The differences between variables studied were considered statistically significant when p<0.05.
In a second stage of the study, students were divided into 2 groups: Group 1 comprising students with ESS scores of up to ten, and Group 2 with ESS scores above ten, at the beginning of the semester.
We chose ten as the threshold because the literature on the subject 11 refers to this score as the higher limit for normal controls, i.e. higher than that may be considered excessive daytime somnolence. Considering Group 1 (students with ESS = 10 at the beginning of the semester), we watched for changes in their scores at the end of the semester. Thus, students were classified in three subgroups at the end of the semester. They were arbitrarily designated as:
G/DS -25 students whose scores remained the same or decreased by the end of the semester. G = 10 -41 students whose scores rose but did not surpass ten.
G > 10 -38 students whose scores rose to above ten.
Group 2 was excluded because the scores in this group were already greater than ten at the beginning of the semester. We did not take into consideration their academic achievement because we were interested in students who would develop excessive daytime somnolence during the semester.
At UnB, grades go from SS to SR, as follows: SS = superior (9 through 10, over 10); MS = superior average (7 through 8.9); MM = medium average (5 through 6.9); MI = insufficient average (3 through 4.9); II = insufficient (1 through 2.9); SR = no grade (0 through 0.9). The minimum passing grade is MM.
In order to measure the students' academic achievement, we analyzed the number of SS, MS, MM, and MI grades obtained in required subject matters by the three subgroups, G/DS, G > 10, and G = 10.
The chi square test was used for comparative analysis of the distribution of grades between the different groups.
RESULTS
The answers to the questionnaires provided by the 172 students who were present both at the beginning and at the end of the semester were analyzed. These represented 55% of the original sample of 300 students.
Upon analysis of the data on the entire group of students, we observed that the overall ESS score average rose from 9.38 (± 4.06) at the beginning of the semester to 10.72 (± 4.03) at the end of the semester. This increase was found to be statistically significant (p = 0.02 x 10 -1 ). Following this observation, the group of 172 students was subdivided into Group 1 and Group 2, (with scores = 10, and > 10 at the beginning of the semester, respectively). Group 1 comprised 104 students (60.46%). Group 2 comprised 68 students (39.5%), who were considered as already displaying excessive daytime somnolence at the beginning of the semester. Among the 104 students of Group 1, the scores of 79 rose and those of 25 remained the same or diminished.
A comparative analysis revealed that the group of 79 students whose scores were equal or lower than ten at the beginning of the semester but rose ended up with an average score of 10.17 ± 3.35, while the group of 25 students whose initial scores were also ≤ 10 but leveled off or fell by the end of the semester displayed a final average score of 5.88 ± 2.27. The difference between the two average scores was statistically significant (p < 0.01).
We then analyzed the group with 79 students, dividing it into the aforementioned subgroups G>10, whose scores rose to above ten, and G=10, whose scores rose but remained ≤ 10. The observation of these two groups showed that G>10 displayed, at the beginning and at the end of the semester, average ESS scores of 7.68 ± 1.93 and 12.84 ± 2.24, respectively. The scores in group G= 10 were 5.29 ± 1.96 and 7.70 ± 2.05, respectively. Both at the beginning and at the end of the semester, the difference between these two groups was significant (p < 00.1).
In Table 1 , we can see the results obtained from the values that the ESS of the students who started the semester with values ≤ 10 (G>10, G= 10 e G/ DS). At this point we began to study the possible consequences of excessive daytime somnolence on their academic performance, as measured by the students' grades. We only considered grades given in compulsory courses at the end of the second semester of 1997, as shown in Table 2 .
If we compare these values, we can see that group G38 achieved fewer SS and more MM grades than group G/DS (21 x 29 and 62 x 17; p = 0.02x10 -1 and p = 0.01 x 10 -1 , respectively). This means that the group with daytime sleepiness at the end of the semester (G>10) had worse academic results than the group without daytime sleepiness at the end of the semester (G/DS).
The ratios between grades other than SS and MM were not significant (p < 0.05) between these two groups.
Comparing grades between groups G= 10 and G/DS we can see that p values were 0.25 for SS; 0.12 for MS; 0.32 for MM; and 0.57 for MI, i.e. there were no significant differences.
Finally, we compared the grades of the sleepy (G>10) and intermediate (G=10) students, and we observed higher grades in the second group, (SS, 21 x 36 and MS, 79 x 106, with p= 0.03 and p= 0.03x10 -1 , respectively). G>10 got more MM grades (62 x 20, with p = 0.01x10 -5 ). This shows that G>10 had a worse academic performance than G=10. Similar results were found between the group without daytime sleepiness(G/DS) and the intermediate group (G=10), when compared separately with the group with excessive daytime sleepiness (G>10).
DISCUSSION
Somnolence is defined as the inability to maintain an adequate level of wakefulness, or as an excessive degree of daytime sleepiness 10 . Reference to some of the consequences of excessive somnolence on medical activities may be found in the literature. Daugherty and Baldwin 12 showed that too little sleep is debilitating and is harmful to the learning process, in a study based on answers to self-assessment surveys among students in the last two years of medical school and residents. Other studies on sleep deprivation in medical professionals 13,14 revealed a reduced capacity to perform intellectually demanding or non-stimulating tasks, especially among doctors with less professional experience. Another objective evaluation, carried out by Richardson et al. 15 using the results of electroencephalograms of young residents during shifts, showed that this population suffers extreme sleep deprivation (less than 5 hours in bed; approximately 3.67 hours of actual sleep per night during shifts). It was also proved that sleep in a hospital does not restore from chronic sleep deprivation 15 .
Nonetheless, the consequences of sleep deprivation in doctors still constitutes a point of discussion among authors. Browne et al. 16 found no significant changes in the capacity to learn and to retain new information, concluding that there were no negative effects on the performance of his group of residents in surgery and medical students in internship in surgery who sleep only four hours a night.
In an interesting article, Green 17 summarizes the results found in the literature on the effects of sleep deprivation on residents' performance, stating that well-rested residents surpass their colleagues who are under sleep deprivation in many cognitive tasks, such as memory, language and mathematical tests, the interpretation of electroencephalograms, anesthesia monitoring, information retention and problem solving, and visual attention, short-term memory and concentration tests. As to medical students, there is scarce information in the literature on the potential consequences of excessive daytime somnolence. Could this somnolence affect the grades or academic performance of the students? Could their individual behavior in response to the medical course be affected by it?
It is worthy of note that medical students are in a sort of strange limbo between academic life and real life, in a profession that should seek above all "not to cause more harm than the disease itself" 18 .
Johns 11 pointed out that about 50% of these visibly normal and healthy young people find themselves needing to sleep during the day at least once a week. Any changes in their academic performance or evidence of somnolence during theoretic classes are usually only noticed by those in charge of their medical education or by the students' classmates.
One might also question whether the changes detected in the somnolence pattern as regards the academic performance of these youths could contribute to a discussion and, eventually, to a change in the curriculum of medical schools, or to recommendations on surveillance mechanisms aimed at detecting dangerous levels of somnolence.
We have yet less information regarding the causes of this excessive somnolence. There are countless possibilities, and factors may vary considerably 19 . We will not attempt to list them, as our goal is merely to study the relationship between excessive daytime somnolence and academic achievement. When we analyze our results, the first thing that draws our attention is the fact that 45% of the subjects participating at the beginning of the semester were not present when the ESS was taken at the end of the semester. This represents a high percentage of absenteeism. Apparently, these students had chosen to skip classes in order to study for their finals. Nevertheless we believe that the remaining 55% who answered the ESS on both occasions are totally representative of that particular population. Indeed, we were surprised to find such a high prevalence of daytime somnolence in the overall population of 172 students: 61.62% suffered somnolence at one point or another of the semester.
Based on this study, we were able to identify the changes in daytime somnolence of the students by the end of the semester. As mentioned in the description of the results, we divided the sample into three groups: G1, whose scores did not increase; G2, with scores that rose but did not surpass the threshold ESS value of 10; and G3, with scores that rose above the threshold. An analysis of the grades obtained by the students in each one of these groups showed that there was a significant degree of association (p<0.05) between excessive somnolence throughout the semester and a smaller number of SS and greater number of MM grades. In other words, the academic performance of the students with excessive daytime somnolence was adversely affected. Another interesting observation was that Group G2, whose daytime somnolence did not rise above the threshold, displayed a behavior that was statistically similar to that of G1 (whose scores did not increase), suggesting that somnolence could really have an effect on grades.
The score of 10 points on the ESS proved in fact to be an excellent threshold for determining the presence of excessive somnolence as regards this group's performance, confirming the results of Johns 11 .
A literature review showed that there are many types of research that link daytime somnolence and professional performance 4, 8 . In the field of Health it affects mainly those who look after chronic patients 9 , residents and young doctors 14, 16, [20] [21] [22] . Still, there have been remarkably few studies focusing on the influence of excessive daytime somnolence on medical students' academic output.
We found an interesting reference in literature 10 that deals in part with this subject, in which the ESS scores of 616 medical students from the University of São Paulo Medical Faculty were followed up. In that study we find average ESS scores of 10.00 ± 3.69 -statistically greater than those of Australian students (7.60 ± 3.90), according to Johns 23 . Comparing these results with ours, we can see that the average ESS scores of the medical students of the University of Brasilia at the beginning of the semester (9.38 ± 4.06), are lower than those of the Paulista (from São Paulo) students but higher than those of the Australian students. Still, the scores reached by the end of the semester (10.72 ± 4.03) were higher than both the Paulistas and the Australians. In the same study, one hundred and eleven of the original 616 students were tested at the beginning and at the end of 1995. They had an average score of 9.40 ± 3.19 at the beginning of the year, and of 10.68 ± 3.44 by the end of the year. This difference was significant (p<0.01x10 -1 ). In our study, the average ESS scores at the beginning and at the end of the semester were rather similar, from a phenomenological standpoint, to those of the Paulista group.
Ficke et al. 24 analyzed the academic performance of 201 students -divided into snorers and non-snorers -as measured by their grades on the final Internal Medicine exams. His results showed that snorers only achieved average scores of 65% on their finals, while non-snorers achieved average scores of 71%. The authors go further, stating that 26% of the snorers failed the exams, as opposed to only 13% of the non-snorers. Based on these facts they have established a relationship between snoring and excessive somnolence and, in an indirect manner, between daytime somnolence and low academic performance.
We would like to draw attention to the fact that a tired and sleepy medical student does not learn well, is often in a bad mood, and often becomes depressed (which makes the somnolence worse). This creates a terrible environment for learning, with high levels of stress and dwindling levels of motivation and of the ability to concentrate 13, 20 . On the other hand, we deem it necessary to find alternative explanations for the great prevalence of daytime somnolence (61.62%) among our supposedly healthy population.
In the first place, false information may be provided by students answering the ESS questionnaire. In addition, students may be unable to understand or may misinterpret the questions. Johns 25 mentioned a certain group of individuals who constantly complained of daytime somnolence but nonetheless presented normal results upon objective measurements such as the TLMS. No satisfactory answer has been found for this fact. Furthermore, the ability to fall asleep easily at any time of day enjoyed by healthy young people does not mean that they have a problem with excessive daytime sleepiness ("High sleepability without sleepiness") 26 . Any of these factors may generate false results on the ESS.
Then as well, questions remain involving the definition of somnolence as measured by the test.
Chervin et al. 27 speculated that the neurophysiological state of somnolence may have different origins, symptoms and consequences.
In any case, these questions alone warrant the need to carry out further, more complete research on the subject. This will entail research on the parameters involved in the occurrence of daytime somnolence in a population such as the present one, as well as the creation of objective and quantitative methods for obtaining elucidative data on the relationship between sleep and academic performance.
